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To survive and reproduce, animals need to: 

• Attract mates 

• Defend territories or resources 

• Establish social relationships 

• Coordinate feeding 

• Interact with parents or offspring 

• Avoid predators or threats 
 

Communication is often essential. 
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Communication exists in many forms.  
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Over large distances in water, most forms of 

communication are not practical.  
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Sound, however, travels exceptionally well underwater. 



Natural Physical Natural Biological 

Soundscapes 
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Soundscapes 

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 6 

 

 
 

 

Natural Physical Natural Biological Human Activities 



Understanding Changing 

Soundscapes 
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CetMap:  Mapping cetaceans in U.S. waters 

http://cetsound.noaa.gov  
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Cetaceans & Sound (CetSound)  

http://cetsound.noaa.gov


SoundMap:  Mapping man-made sound in U.S. waters 

http://cetsound.noaa.gov  
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Cetaceans & Sound (CetSound)  

http://cetsound.noaa.gov


International Workshop on 

Global Soundscape 

Modeling (April, 2014) 

Organized and sponsored by: 

• International Whaling 
Commission—Scientific 
Committee 

• U.S. (NOAA & Navy) 

• Netherlands 

• the International Council for 
Science—Scientific Committee 
on Oceanic Research 

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 10 



Mapping Distribution and Density of  

Sound-producing Human Activities: 
 

Example—Merchant Shipping Density in the North Pacific 

VOS (Voluntary Observing Ship) Data 

courtesy of Carrie Kappel and NCEAS. 



Mapping Predicted Noise Levels from  

Sound-producing Human Activities: 
 

Example—Merchant Shipping Predicted Noise Levels 

VOS (Voluntary Observing Ship) Data 

courtesy of Carrie Kappel and NCEAS. 



Ocean Noise Reference Station Network 
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Partners: 
• OAR-PMEL 
• NOAA Fisheries Science 

Centers 
• NOAA Fisheries OST 
• National Marine 

Sanctuaries 

NOAA’s first across 
agency acoustic 
monitoring system 



Conclusions & Future Directions 
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Underwater sound is efficient for communication. Marine 
mammals have evolved to heavily rely on sound. 
 

Anthropogenic sound also travels far—man has fundamentally 
altered the ocean soundscape in the last century. 
 

NOAA is developing a forward looking, long-term Ocean Noise 
Strategy,  aiming to:  

• Integrate science and management actions 

• Conduct research to fill critical knowledge gaps 

• Develop tools to support noise assessment, planning, and 
mitigation 

• Promote public understanding of noise impacts 



Questions? 
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